Abstract. We present photometry of the globular clusters NGC 6256 in V , I, NGC 6717, NGC 6256 in V , I, and NGC 6717 in B, V , obtaining cluster parameters. NGC 6256 has a post core-collapse structure, while such feature is suspected for NGC 6717. Both clusters are projected on the bulge.
Introduction
NGC 6256 is also designated as GCL B1656-3702 , BH208 (van den Bergh & Hagen 1975 
and ESO391-SC6. It is
Observations collected at the European Southern Observatory - ESO, Chile. sometimes referred to in the literature as Terzan 12, however we do not recommend this nomenclature: , in a revision of his original lists of new bulge clusters (Terzan 1968 (Terzan , 1971a , assigned the name of Terzan 12 to this cluster, where the previously named Terzan 12 became Terzan 11, because Terzan 11 of the previous list was the same as Terzan 5. Terzan 12 studied in Ortolani et al. (1998) The cluster structure is very concentrated, with c = 2.50, and it presents a post core-collapse morphology (Trager et al. 1995) . Alcaino (1983) presented a photographic B vs. (B −V ) CMD of the cluster, where the horizontal branch (HB) level was close to the detection limit. He suggested that the cluster is metal-rich like 47 Tucanae. He derived V HB = 18.2 and E(B − V ) = 0.80, and a distance of 11.0 kpc from the Sun. Based on Alcaino's CMD, Webbink (1985) also presents V HB = 18.2, but estimated a somewhat higher reddening of E(B − V ) = 0.88 which placed the cluster at d = 9.1 from the Sun. Webbink lists a rather low metallicity for the cluster, [M/H] = −1.56. The compilation by Harris (1996) indicates V HB = 18.20,
NGC 6717, also known as GCL B1852-2245, Palomar 9, GCl-105 (Alter et al. 1970 The cluster structure is very concentrated, with c = 2.07, and it may have a post-core-collapse morphology (Trager et al. 1995) . Goranskii (1979) presented a photographic colourmagnitude diagram of NGC 6717, where the horizontal Fig. 1 . V image of NGC 6256. Dimensions are 6.3 × 6.3 . North is to the top and East is to the left branch was close to the detection limit. He also studied a RR Lyrae star, concluding that it was a cluster member. A reddening of E(B − V ) = 0.17, a distance from the Sun of d = 7.6 kpc, and an estimated metallicity of [M/H] ≈ −1.3 were derived. Based on Goranskii's CMD, Webbink (1985) indicated a HB level of V HB = 15.7, which combined to a reddening of E(B − V ) = 0.20 from integrated colours, led to a distance from the Sun of d = 7.8 kpc. Webbink presents a lower metallicity of [M/H] = −2.19. Zinn & West (1984) obtained an integrated spectrum of the cluster in the range 3600− 5700Å, estimating a reddening of E(B − V ) = 0.22, and a metallicity of [Fe/H] = −1.32. Harris's (1996) A deep CCD BV photometry was presented by Brocato et al. (1996) , showing that NGC 6717 has a moderately blue extended HB. They basically confirm the Zinn & West (1984) values of reddening and metallicity.
In the present study we report V , I photometry for NGC 6256 and B, V photometry for NGC 6717.
In Sect. 2 the observations are described. In Sects. 3 and 4 the clusters NGC 6256 and NGC 6717 are analysed respectively. The concluding remarks are provided in Sect. 5. In the 1994 May run the Tektronix CCD ESO # 28 of 1024 × 1024 pixels was used; the pixel size is 24 µm, corresponding to 0.37 on the sky, providing a full field of 6.3 × 6.3 .
In Fig. 1 is shown a V 10 min exposure of NGC 6256. Notice the post core-collapse structure.
In the 1985 June run the 320 × 512 pixels RCA CCD ESO # 1 was used. The pixel size is 30 µm, corresponding to 0.47 on the sky and the array gives a full field of 4 × 2.5 . In Fig. 2 the V 15 min image of NGC 6717 is shown.
The log of observations is provided in Table 1 . Daophot II was used to extract the instrumental magnitudes. These magnitudes have been calibrated using Landolt (1983) stars for NGC 6717 and Landolt (1992) for NGC 6256.
The reductions in the crowded reddened fields of NGC 6256 are described in detail in a study of Liller 1 and references therein). The equations in the case of NGC 6256 are: V = 26.91 + 0.04(V − I) + v I = 26.09 + i reduced to 30 s. exposure time and airmass of 1.1. Due to crowding effects arising in the transfer of the aperture magnitudes from standards to the field stars, the zero point calibration errors are dominant, estimated to be about ±0.03 mag The CCD shutter time uncertainty (0.7 s) for a typical 20 s exposure time for the standard stars, produces an additional 3% uncertainty, which is propagated to the calibrations of the long exposure cluster frames. The final magnitude zero point uncertainty amounts to ± 0.05. The atmospheric extinction was corrected with the La Silla coefficients (C V = 0.16, C I = 0.12 mag/airmass). The zero point of the V filter was checked relative to the Alcaino (1983) photometric stars and a good agreement within 0.02 mag was found. NGC 6717 was observed in the same run as Palomar 12, and characteristics of the instruments and calibration procedures used are described in Gratton & Ortolani (1988) NGC 6717 has the bright field star ν 2 Sgr 3 to the north, which was placed outside the CCD frame; the cluster is offcenter but the star glare is avoided, and checks showed that in fact no diffuse light disturbed our frames. Figure 3a corresponds to a ring with 9 < r < 141 . In the brighter features there is some field contamination but it is a deep photometry diagram where the turnoff (TO) is attained.
Figures 3b and 3c correspond to extractions of r < 55 and r < 30 respectively. Notice the better definition of cluster sequences due to reduced field contamination. The cluster has a blue HB and there is no evident red HB. The presence of a blue HB is made more clear in Fig. 3c where essentially no blue MS contamination is seen, and stars in the locus of the blue HB are still seen. A quantitative check of the presence of an HB was carried out by counting stars in frames with different apertures around the cluster center. In Table 2 are given the numbers corresponding to: HB contained in the box of stars bluer than V − I < 1.6 and in the magnitude interval 18.2 < V < 19.8 and for the field the stars in a box defined along the subgiant branch (SGB) at the same magnitude level, and in the colour interval 2.8 < (V −I) < 3.3; in order to check if there is any serious selection due to colour counts were made of the blue MS disk field stars, with a selection of V < 18.2 and (V − I) < 1.6 (same colour as BHB). The numbers are self explaining. There is a big jump from the R > 150 pixels (which is almost pure field) and R < 100. The slow decline at R < 80 could be just a stochastic fluctuation and/or a selection effect (loosing blue stars because of crowding in V ). The strong relative concentration of the BHB stars relatively to the disk stars is evident as well, the ratio BHB/SGB above is not affected by colour selection.
The blue HB appears to be extended, showing a similar morphology to intermediate metallicity clusters in other bulge clusters like NGC 6522 Terndrup & Walker 1994; Shara et al. 1998 ) and HP 1 . Notice that the RGB of NGC 6256 is also sparsely populated.
In Fig. 3b is superimposed the mean locus of the post core-collapse globular cluster NGC 6752 from Rosino et al. (1997) of [Fe/H] = −1.54 (Zinn & West 1984) . A good agreement is obtained for the cluster sequences.
Recently, Bica et al. (1998) carried out a near-infrared integrated spectral study of this cluster, having obtained [Fe/H] = −1.01. The cluster appears to be more metalpoor than 47 Tuc.
We adopt a compromise value for the cluster metallicity of [Fe/H] ≈ −1.3.
Reddening and distance
The brighter parts of the blue HB of NGC 6256 are located at V HB = 18.0 ± 0.15.
We calculate the cluster reddening taking NGC 6752 as reference. By matching the overall sequences (Fig. 3b) we obtain ∆(V − I) = 1.40. Adopting E(V − I)/E(B − V ) = 1.31 (Dean et al. 1978) , this corresponds to ∆(B − V ) = 1.07, and using E(B − V ) = 0.03 for NGC 6752 (Harris 1996) , we get E(B − V ) = 1.10, which corresponds to A V = 3.41 (R = A V /E(B − V ) = 3.1 cf. Savage & Mathis 1979 ). This value is somewhat higher than Alcaino's (1983) value of E(B − V ) = 0.80, which was caused by the use of the 47 Tuc RGB as reference. Recently Bica et al. (1998) carried out an integrated spectroscopic study of reddened bulge clusters in the near-IR. For NGC 6256 they obtained E(B − V ) = 0.95; this value is somewhat lower than the CMD value derived here, possibly due to crowding and/or contamination effects.
Adopting an absolute magnitude of the HB for NGC 6752 of M V = 0.7 (Buonanno et al. 1989 , we get the absolute distance modulus (m − M ) 0 = 13.89 ± 0.2. This corresponds to a distance of d = 6.0 ± 0.6 kpc for NGC 6256. A slightly larger distance is obtained if the absolute distance modulus of NGC 6752 determined by Renzini et al. (1996) by means of white dwarfs is used (d = 6.7 kpc). We adopt a compromise value of d = 6.4 ± 0.5 kpc for NGC 6256. The Galactocentric coordinates of the cluster, assuming a distance of the Sun to the Galactic center of R = 8.0 kpc (Reid 1993) , are X = −1.8 (X < 0 refers to our side of the Galaxy), Y = −1.3 kpc and Z = 0.4 kpc. NGC 6256 is thus Fig. 4 . Surrounding field population (r > 188 ). The mean locus of the bulge cluster NGC 6553 is overplotted located in the bulge, but does not belong to the metal-rich population.
The surrounding field
The field surrounding NGC 6256 is interesting because it is near the galactic plane (b ≈ 3.3 o ) along the bulge major axis (l = −12.2 o ). We show in Fig. 4 an extraction for r > 188 , basically corresponding to the field population. We see a bulge TO, and a cool extended RGB for (V − I) > 3.5.
The field population can be matched with the mean locus of the nearly solar metallicity globular cluster NGC 6553, which in turn is similar to that of Baade's Window (Ortolani et al. 1995) . Therefore this piece of information suggests for the present field located ≈ 12 o from the Galactic center along the major axis, a comparable metallicity to that of Baade's Window (which is located at ≈ 4 o from the Galactic center along the minor axis).
From the fit to NGC 6553 (Fig. 4) we can estimate a reddening difference of ∆(V −I) = 0.5±0.2, and adopting E(B − V ) = 0.7 for NGC 6553 (Guarnieri et al. 1998) we get E(B −V ) = 1.1±0.2 for the present field (thus comparable to that of NGC 6256 itself). Since we assumed that the field is as metal-rich as NGC 6553, there might be an additional error of ∼ 0.2 in E(B − V ) if the metallicity of the field were as low as that of NGC 6752, due to a blanketing difference relative to NGC 6553; however such low metallicity for the bulge is unlikely.
This adds a new point in the reddening mapping of different directions in the bulge, as deduced from CMDs of clusters and fields and references therein).
Finally, we note that a peculiarity of this field is the lack of a defined HB, probably due to low statistics and differential reddening effects.
4. The globular cluster NGC 6717 (Palomar 9) 4.1. Colour-magnitude diagrams Brocato et al. (1996) studied the brighter CMD sequences of this cluster in detail, while the aim of the present study is to explore the HB and lower sequences.
Figures 5a, b show V vs. (B − V ) CMD spatial extractions for the cluster, corresponding to the whole frame (4.0 × 2.5 ), and to a ring with 19 < r < 94 (in Fig. 5b the cluster crowded core is avoided), respectively. In Fig. 5a the field contamination is rather important while in Fig. 5b the cluster sequences are well defined. The mean locus of NGC 6752 from Desidera et al. (1997) is superimposed on the diagram in Fig. 5b .
Again, like in the case of NGC 6256, we use NGC 6752 as reference. In Fig. 5b is superimposed the mean locus of the post core-collapse globular cluster NGC 6752 from Buonanno et al. (1986) . A good agreement is obtained for the cluster sequences. Bica et al. (1998) 
Reddening and distance
The brighter parts of the blue HB of NGC 6717 are located at V = 15.55 ± 0.15.
By matching the fiducial sequence of NGC 6752 (Buonanno et al. 1986; Desidera et al. 1997) to the cluster CMD (Fig. 5b ) we obtain ∆(B − V ) = 0.20. With E(B − V ) = 0.03 for NGC 6752 there results E(B − V ) = 0.23, which corresponds to A V = 0.71. Bica et al. (1998) using the continuum distribution of a near-IR integrated spectrum gives E(B − V ) = 0.21. The results are comparable within uncertainties.
Adopting an absolute magnitude of the HB for NGC 6752 of M V = 0.7 (Buonanno et al. 1989) , we derive an absolute distance modulus (m − M ) 0 = 14.14 ± 0.2. This corresponds to a distance of d = 6.7 ± 0.6 kpc for NGC 6717. Assuming an absolute distance modulus of NGC 6752 as determined by Renzini et al. (1996) we obtain a distance of d = 7.5 kpc for the present cluster. We adopt a compromise value of d = 7.1 ± 0.5 kpc for NGC 6717. The Galactocentric coordinates are X = −1.2, Y = 1.5 kpc and Z = −1.3 kpc. Therefore NGC 6717 is located in the bulge. 
Age
The magnitude difference between the horizontal branch and the turnoff has been pointed out as a good age indicator (Iben 1974; Sandage 1986 and references therein).
For NGC 6717 we obtain from Fig. 5b ∆V TO HB ≈ 3.7 ± 0.2, comparable to the mean value for the halo of ∆V TO HB ≈ 3.55 by Buonanno et al. (1989) . This indicates that NGC 6717 is coeval with the halo, within uncertainties.
Adopting the present reddening, distance modulus, and apparent total V magnitude V t = 9.28 (Harris 1996) , we derive an absolute integrated magnitude for this cluster M V = −5.57. NGC 6717 is not an extremely low mass globular cluster like E3 (McClure et al. 1985; Gratton & Ortolani 1987 ), but it is comparable to halo Palomar clusters. This is a rare case of such type of clusters in the bulge. Goranskii (1979) discovered an RR Lyrae star in this cluster, and constructed a light curve. The RR Lyrae is outside our frame. Placing his data for this star of V = 15.7 and (B −V ) = 0.5 on our CMD, we see that it is at the correct magnitude level of the HB, and at the RR Lyrae gap, and can be considered a member. Goranskii determined a period of 0.5752 days, so that the cluster can be tentatively classified as Oosterhoff type I.
Variable stars

Conclusions
Cluster parameters based on CCD photometry were derived for NGC 6256 and NGC 6717. They are both located in the bulge, but are not metal-rich.
A new family of clusters in the bulge appears to be revealed from a series of recent studies. They show blue extented HBs, post core-collapse structure confirmed or suspected and intermediate metallicities. With the present study the two clusters NGC 6256 and NGC 6717 can be added to this class.
The other members showing these characteristics are HP 1 , NGC 6522 Terndrup & Walker 1994) , NGC 6540 ) and NGC 6558 .
The identification of this family in the bulge was not recognized in early CMDs because they did not attain the blue extended HB.
